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Partial English Translation of 
Japanese Patent Laying-Open No. 2000-182052 

SOLUTION: An IR (near infrared wavelength) image input unit 10 inputs 
5 an IR image of the printed matter Pi, and picks out a specific region 

including the printed region. Next, an edge emphasizing unit 1 1 performs 
differential processing in the horizontal and vertical directions, and 
generates respective differential images. Next, a fold/wrinkle extracting 
unit 12 sets appropriate threshold values for the respective differential 

10 images in the horizontal and vertical directions, and performs binarizing 
processing to generate binary images. It extracts pixels having large 
differential values characteristic of folds/wrinkles. It then counts the 
number of the extracted pixels in the horizontal direction, and calculates the 
average lightness and dispersion in the horizontal direction. It also counts 

15 the number of the extracted pixels in the vertical direction, and calculates 
the average lightness of the extracted pixels. Next, a discriminating unit 
13 discriminates the degree of stain (or damage) based on the featured value 
(or characterizing amount) data thus obtained, and outputs the 
discriminated result of the stain degree. 

20 

[0026] The first embodiment of the present invention will now be described. 
[0027] Fig. 1(a) shows an example of stain (or damage) of a printed matter 
to be discriminated in the first embodiment. The printed matter PI shown 

25 in Fig. 1(a) consists of a printed region and a non-printed region. The 

printed region Rl includes a centerline SL1 in the longitudinal direction of 
printed matter Pi. It is considered that a damage like fold or wrinkle is 
likely to appear around the centerline SL1 in the longitudinal direction. 
[0028] It is assumed that ink used in printed region Rl is primarily 

30 chromatic color ink. Fig. 2 representatively shows spectral reflectance of 
the paper, chromatic color ink, and fold or wrinkle. In general, as shown in 
Fig. 2(b), the spectral reflectance of the chromatic color ink printed on the 
paper increases in the near-infrared region of 800 nm to the extent that it 
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approximates the spectral reflectance of the paper shown in Fig. 2(a), 
regardless of its characteristics within the visible region of 400-700 nm. 
[0029] As to the damaged portion with fold or wrinkle, in the case where the 
relevant portion appears black, its spectral reflectance does not change from 
5 the visible region to the near-infrared region of 800 nm, as shown in Fig. 2(c). 
Generally, the spectral reflectance would not change much in the near- 
infrared region, in contrast to the case of the visible region. Thus, although 
Fig. 2 shows only the range from 400 nm to 800 nm, the spectral reflectance 
in the near-infrared region of 800-1000 nm will be nearly the same as that at 
10 800 nm. 

[0030] Accordingly, even if the spectral reflectance of the chromatic color 
ink and of the fold or wrinkle seen as black are similar to each other in the 
visible wavelength of 400-700 nm, they come to differ from each other in the 
near-infrared wavelength of 800- 1000 nm. 

15 [0031] This means that, if image input is conducted by a reflected light of 
printed matter PI employing a light having the near-infrared wavelength of 
800-1000 nm, it is possible to set the density of the printed portion with the 
chromatic color ink and the density of the paper approximately at the same 
level, and to differentiate only the density of the damage appearing black 

20 from those of the paper and the ink, so that the fold or wrinkle in the printed 
region appearing black can be extracted without fail. 

[0032] Another case where image input is conducted by a transmitted light 
of printed matter PI employing the light having the near-infrared 
wavelength of 800-1000 nm will also be described. As in the spectral 
25 reflectance shown in Fig. 2(b), the spectral transmittance of the chromatic 
color ink increases in the near-infrared region of 800-1000 nm to the level 
close to that of the paper, regardless of its characteristics in the visible 
wavelength region of 400-700 nm. 

[0033] The spectral transmittance of the fold or wrinkle is considerably 
30 lower than that of the paper, as in the spectral reflectance shown in Fig. 2(c), 
since the paper is folded or damaged in the optical axis direction in the fold 
or wrinkle portion. Accordingly, such fold or wrinkle can be extracted 
using the transmitted light of the near-infrared wavelength, as in the case of 
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extracting the fold or wrinkle appearing black with the reflected light of the 
near-infrared wavelength. 

[0034] Here, the reason why the fold or wrinkle appears black or white 
when using the reflected light will be explained. As shown in Fig. 3(a), if 
5 the fold or wrinkle is fallen or concave relative to the plane of the printed 
matter, the light from the light source does not reach the dark portion in Fig. 
3(a), so that the fold or wrinkle appears black with its lightness lower than 
in the flat surface of the paper. 

[0035] At the bright portion in Fig. 3(a), due to its specific angles with the 
10 light source and the sensor, specular reflection of the light radiated from the 
light source is directed to the photo acceptance surface of the sensor, so that 
the relevant portion appears white with its lightness increased compared to 
the remaining portion of the paper. 

[0036] In the case where the fold or wrinkle is upheaved or convex relative 
15 to the plane of the printed matter, the lightness of the sensor at the bright 
portion in Fig. 3(b) increases, as in the bright portion in Fig. 3(a), so that the 
portion appears white. The lightness of the sensor at the dark portion in 
Fig. 3(b) decreases, as in the dark portion in Fig. 3(a), so that the portion 
appears black. 

20 [0037] Thus, when using the reflected light, the lightness of the fold or 
wrinkle portion increases or decreases, dependent on the folded direction 
and angle as well as the irradiated angle. 

[0038] As explained above, when using the reflected light, if the fold or 
wrinkle appears white, the lightness at the relevant portion is higher than 
25 in the remaining surface of the paper. Thus, it is possible to extract the fold 
or wrinkle appearing white in the printed region. 

[0039] Accordingly, the fold and wrinkle within printed region Rl can be 
extracted by conducting image input with a reflected light or transmitted 
light of printed matter Pi employing a light having the near-infrared 
30 wavelength of 800-1000 nm. 

[0040] Fig. 4 schematically shows a configuration of a stain degree 
discriminating device of a printed matter according to the first embodiment. 
The stain degree discriminating device of the first embodiment uses a light 
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having the near-infrared wavelength of 800-1000 nm (hereinafter, "IR") to 
read the printed matter PI to acquire an input image. It performs an edge 
emphasizing process on the input image including the printed region Rl 
where stain (or damage) like fold or wrinkle is likely to take place, and 
5 applies a binarizing process to extract every pixel exhibiting a large change 
in lightness that occurs characteristically in the damaged portion like the 
fold. Featured values (or characterizing amounts) are calculated based on 
the extracted pixels. The stain degree of printed matter PI is then 
discriminated based on the featured values. 

10 

DRAWINGS 
Figs. 2(a)-(c) 

vertical axis: REFLECTANCE, horizontal axis: WAVELENGTH (nm) 
Fig. 2(a) 
15 PAPER 
Fig. 2(b) 

CHROMATIC COLOR INK 
Fig. 2(c) (from top) 

PAPER; CHROMATIC COLOR INK; FOLD/WRINKLE (BLACK) 
20 Figs. 3(a), (b) (from top) 

TO PHOTO ACCEPTANCE SURFACE OF SENSOR 

LIGHT RAYS FROM LIGHT SOURCE 

DARK PORTION 

BRIGHT PORTION 
25 FOLDED PORTION 

Fig. 4 

P 1 : PRINTED MATTER 
10: IR IMAGE INPUT UNIT 
11: EDGE EMPHASIZING UNIT 
30 12: FOLD/WRINKLE EXTRACTING UNIT 
13: DISCRIMINATING UNIT 

RESULT OF DISCRIMINATION OF STAIN DEGREE 
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